Abstract. We present VLA observations at 4.9 GHz of 144 steep-spectrum 4C sources whose declinations are between −4
Introduction
At present the only completely identified sample of radio sources is the 3CRR survey (Laing et al. 1983 ). The parent 3C radio sample has been in existence for nearly 35 years and remains the most important single sample of radio sources. This is because it is (i) complete -it has a flux limit and has virtually complete redshift information -and (ii) unbiased -the sample is selected at low radio frequency, and is therefore not influenced by flatspectrum components, for which Doppler beaming distorts the statistics by enhancing the flux of radio sources whose axes just happen to be pointing in our direction.
However, it is likely that the 3C sample, although it makes finding galaxies at high redshift easy, is not a representative sample of high-redshift galaxies because the presence of powerful radio AGN affects the properties of the optical galaxy. Specifically, the discovery of UV-optical extended continuum (McCarthy et al. 1987 ) aligned with the radio axis is evidence for very strong interaction between the radio jet and the intragalactic medium. It has been claimed (Dunlop & Peacock 1993 ) that this alignment effect tends to disappear at radio powers only a factor 5 − 10 lower than the 3C survey. In this case we might expect to pick up passively evolving giant ellipticals by selecting lower-luminosity radio galaxies. There is, however, much debate about this point (e.g. Eales & Rawlings 1996) .
These observations are part of an ongoing project (Rhee et al. 1996 ; hereafter Paper I) to identify and study radio galaxies and quasars from the 4C survey (Pilkington & Scott 1965; Gower et al. 1967 ) between declinations of −4
• and +4
• . The 4C survey is approximately a factor of 5 deeper than the 3C survey, and has a limiting flux density of 2 Jy at 178 MHz. In order to get a complete sample, large enough to study the properties of distant galaxies, to determine their space density and to be able to compare the properties of the steep spectrum radio galaxies with those of normal radio galaxies and quasars, we selected the 4C sources whose angular sizes are smaller than 30 arcseconds using the 365-MHz Texas survey (Douglas et al. 1980 ). Our selection is independent of the radio spectral index and the complete radio sample will be published elsewhere. The subset of the 4C sample whose declinations are between −4
• has a lot of radio observations, providing good radio spectral indices and has the advantage of being observable from both hemispheres. In this article, we have concentrated on steep radio spectrum α > 0.9 1 objects which are not identified on the Palomar Sky Survey in order to improve positional information for followup optical spectroscopy. The sources have also been selected, as in Paper I, to have angular sizes of less than 30 . Here we present radio maps of a further 144 radio sources (19 of which are common with Paper I). The sources were chosen as far as possible to complete the mapping of RA ranges according to the LST ranges at which the observations were scheduled. Hence most sources have RA < 5h, 8h < RA < 11h, 15h < RA < 18h and RA > 20h.
Observations
The observations were performed using the VLA in B-configuration at a frequency centred on 4860.1 MHz, on four occasions: 1994 July 8, 1994 July 30, 1995 October 9 and 1995 December 10. Data were taken in two contiguous bands of 50 MHz bandwidth centred at 4835 MHz and 4885 MHz. Exposure times were 2 minutes, resulting in a theoretical rms noise level of 0.10 mJy/beam; the median noise level of the maps is in fact about 0.1 mJy/beam (estimated from the rms in the bottom 20 pix 2 of each map). Phase calibration was performed typically once every 10−15 sources using pointsource calibrators from the VLA Calibrator List (Perley 1982) during the 1995 observations, although only sporadic phase calibration is available for the 1994 observations. Flux densities were bootstrapped to the source 3C 48, using the value of 5.4 Jy at 4850 MHz from Baars et al. (1979) . After calibration in AIPS, the data on each source in turn were mapped using the Caltech Difmap package (Shepherd et al. 1995) , typically involving one pass of phase selfcalibration and one of amplitude self-calibration between passes through the CLEAN algorithm, using windows to build up flux in successively fainter parts of the source. A few sources (nearly all of them bright point sources) had residual offset corrections applied in addition. The final dataset was then read back into AIPS and the CLEAN algorithm was applied using the task IMAGR with the ROBUST parameter set to zero, giving a weighting scheme intermediate between natural and uniform weighting. In a few cases the Difmap CLEANed map was used as the final map. The combination of the two algorithms allowed easy interactive investigations of the data combined with deep and thorough CLEANing.
For each component of each object, the peak and extended fluxes have been measured by hand using the AIPS task TVSTAT. This procedure gives an indication of the flux, although it may not be totally reliable in cases where components are not well resolved from each other or when components are large and extended, and hence partially resolved out by the interferometer. Where a core was seen on the map, this was measured separately; otherwise a value is typically quoted for each lobe of a double source. 19 objects overlap with the sample observed in Paper I at 1.4 GHz.
Basic observational parameters are given in Table 1 , namely the date of the observation, details of the pointsource response in the map, and comments about the data analysis. In Table 2 we present the flux and position measurements for the individual components, and indicate by an asterisk those cases in which the core is likely to be detected (although lacking spectral indices for each component we cannot identify the cores definitely). Figure 1 shows the maps of the sources. The noise level in each observation can be deduced from Fig. 1 , in which the lowest contour is 2.8 times the rms noise level. In some cases only point sources are visible. In these cases, however, there is sometimes an indication of further resolved structure which the observations do not have the spatial frequency coverage to map properly.
A few, mostly small, sources were also mapped using the MERLIN interferometer at L-band (∼1.4 GHz). The dates and details of these observations are given in Table 3 , and the resulting maps in Fig. 2 . Fig. 1 . VLA maps of the sources observed. The bottom contour is indicated on the map (in mJy) in each case, and is always 2.8 times the rms noise level. The contour levels are (−1, 1, 1.4, 2.03, 3.05, 4.7, 7.6, 12.5, 21.2, 37, 67, 123, 235 , 457, 915, 1880, 4000) times the bottom contour 
